The fusion-fission process for the synthesis of superheavy elements is discussed on the basis of the fluctuation-dissipation model. We employ three-dimensional Langevin equation. We investigate the fusion-fission process by analyzing not only the mass distribution of fission fragments but also the neutron multiplicity in fusion-fission process.
Introduction
Recently the progress of experimental research on synthesis of superheavy element is remarkable. The production of new superheavy elements are reported at Dubna and GSI [l-3] . Riken group succeeded to reproduce Z=llO and 111 in cold fusion reactions and measured the excitation function with high accuracy [4] . Also many theoretical papers have been published and they reproduced the excitation function of evaporation residue cross section. However, up to now we are still at the stage of refining the model and investigating the property of undecided parameters. In order to estimate the possibility of synthesis of new elements, we have to clear up the fusion-fission (FF) mechanism. Do not directly discuss the evaporation residue cross section here, because there are many uncertainty parameters, especially in statistical model in superheavy mass region. In FF process, a lot of experimental data become available recently. For example, the mass and total kinetic energy distributions of fission fragments were extensively measured at Dubna [5] . The emission of neutrons in coincidence with fission fragments has been studied by DeMon group [6] . In this paper, using the data we try to investigate the fusion-fission process in superheavy mass region.
Model
Usually, the evaporation residue cross section uss is expressed as; (1) where ~0 denotes the reduced mass in the entrance channel and Em denotes the incident energy in center-of-mass frame. Tl is the barrier penetration coefficient of the Zth partial wave through the potential barrier. Tl is calculated with the empirical coupled cannel model which is suggested by Zagrebaev [7] . P CN is the probability of forming a compound nucleus in the competition with quasi-fission. W denotes the survival probability of compound nuclei during deexitation, which is calculated by statistical model.
Cur final goal is to estimate OER. However, it is very difficult now because there are many unknown parameters at each stages of the reaction. Here, we focus our attention to the FF process which is rather complicated. We discuss on the FF probability TIPcN(l -W). I n order to calculate Pcr~, we introduce the fluctuation-dissipation model and employ the Langevin equation. We adopt the 3D nuclear deformation space with the two-center parametrization [8, 9] . As the three collective parameters to be described by the Langevin equation, we treat zs (distance between two potential centers), 6 (deformation of fragments) and o (mass asymmetry of the colliding partner); a = (A, -Az)/(A, + AZ), where Al and As denote the mass number of target and projectile, respectively. Hydrodynamical inertia tensor is adopted with the Werner-Wheeler approximation for the velocity field, and the wall-and-window one-body dissipation is adopted for the dissipation tensor.
Results

mass distribution of fission fragments and fusion-fission cross section
First, we try to reproduce the experimental mass and the TKE distribution of fission fragment [5] . By analyzing the mass distribution, we can distinguish between FF process and QF process. The mechanism of FF and QF are clarified by their trajectory on the 3D potential energy surface.
At Dubna the experiments on the fission of superheavy nuclei in the reaction 48Ca+244Pu carried out and they present the FF cross section of compound nuclei which is derived from the mass symmetric fission fragments (A/2 & 20) [5] . The subsequent important question is whether all of the mass symmetric fission fragments come from the compound nuclei or not. As the final results of the experiments the mass symmetric fission fragments are detected, but there exists two possibilities where it comes from. One is that the mass symmetric fission fragments come from the compound nuclei and the other is that they come from QF. We try to check them by using 3D trajectory calculation with Langevin equation. In the results, about 90-99 % of mass symmetric fission fragments are found to come from QF process, which we call "deep quasi-fission process". We can see it more precisely in the reference [lO,ll].
pre-scission neutron multiplicity
In order to classify the FF path, we use the experimental data of pre-scission neutron multiplicity [5, 6] . The neutron multiplicity directly depends on the time scale of trajectory, so we can investigate the different class of the dynamical process more precisely. We can directly compare the theoretical results with the experimental data. In the reaction 58Ni+20sPb at E* = 185.9 MeV which was measured by DeMon group [6] , the neutron multiplicity has two peaks (near 4 and 8 neutron emission), which is shown in Fig. 1 (a) . We can see clearly that the first peak is connected with the trajectory of QF process and second one is connected with FF process. The multiplicity depends on the travelling time of trajectories from the contact point to the scission one. Fig. 2 shows the sample trajectories of QF process and FF process on z -a-plane, which are denoted by gray and black lines, respectively. On the FF process, the trajectory is trapped in the pocket around spherical region. It takes a long time to stay in the pocket and it has a large chance to emit neutrons. The calculation is shown in Fig. 1 (b) . We can see the two peaks which come from QF process and FF process.
We investigate the neutron multiplicity in the reactions 4sCa+20sPb and 48Ca+244Pu [12] . The former is dominated by FF process and the latter by QF process. In the latter case, we found mass symmetric fission events come from not only FF process but also QF process. Mainly three or four neutrons are emitted on the trajectories going to mass symmetric fission. Their travelling time is rather long.
Our analysis is useful for identifying the detail of the FF process in connection with the neutron multiplicity. The time scale of FF process depends on the strength of friction tensor. Also the time scale of neutron emission depends on the value of level density parameter and neutron binding energy at each nuclear shapes. The measured neutron multiplicity can be used for the determination of such values. 
